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(57) [Sil^] 

(iC*. A«La. Y. Ce, Pr. Nd. Pm. S 

mOT&a^mL. BWNa. Bi. Th. Ba. S 
r. Ca. Me. Pb. Z nSi^CAe J: »3^c 4^*^63 

\ttli>^Mj:<ti>im(DjtM^^L. C»Mn. Co. 
Fe. Ni> Cr. Cu. V. Mo, Ta. Li. 
Ti. Zr. Nb. Pd. Rh. R uSCXP t j: O^Sr-S 

mip 6a«n«4>% <t<hi sotcsr*^ l . o ^ x ^ 



(2) 

1 

m^m 1 ] 

Utl] 

(^4>. AWLa. Y. Ce. Pr, Nd. Pm. S 

a©7c5R*^U, B«Na. K. Bi. Th. Ba> S 

r. Ca, Mg, Pb. Z nSC^A g J: 0 ^cSSf3{r>e.jS 
«tl^:a>&< 1«©7C^*^L.. C»Mn. Co. 10 
Fe. Ni. Cr. Cu. V. Mo. W. Ta. Li. 
Ti. Zr. Nb. Pd. Rh. R uRCI^P t J: 0 

mip 6a«ns^?c < i t> 1 aojc^*^ u . o ^ x ^ 
itmm&MTmfm, 

Ut2] 

^*5:< ifel«<07C«%7rL/. B«Na. K. Bi. T 
h. Ba. Sr. Ca. Mg. Pb. Zn&J>*AgJ:9 

j&sffif3&>6s«ne^!6c< i*> 1 ao7csR*^o. c» 

Mn. Co. Fe. Ni. Cr. Cu. V. Mo. W. 
Ta. Li. Ti. Zr. Nb. Pd. Rh. RuJiO* 
P t J: 0 JEcS»*>6a«*a4d>& < t 1 S<D?c^*^ 

mm'^mimifimti^mtmicmmitixrj:i>ctimk 30 

{^41. AttLaXttCe^S^L. B«Ba. Sr. C 
a. Mg. Pb. ZnXttAg^mU. CttMnX«C 
o€:^nL. C »Fe. Ni. Cr, Cu. V. Mo. 
W. Ti. Zr. Nb. Pd. Rh. RuXWPt^r^ 40 

tooo n 
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[0002] 

{b«JiSlStyT«S*^L. -e<D*g*. «SKDS5cffi 

ytm^-iL^w i -r s i t> ^ mmifi$> ^. 

[0003] C©?t«>. Safi-CB. 3l7St'JO:^irFK: 

^S?fb!^^3><»m3&5<SC»fc«>{CilffiK:«L.ff ftC* it,* ^ 
Wffl3&s*S. ^fbk3R-?'^«BR<b^«j*fi7cS«li 

M-i^sT^-r h-^Cu-/:*->3afeZSM-5^*lSSg3n 
T«r»^, iRftC. HMZSM-5 (SiO, /A 1 , O, 

■=ejutt= 3 o~4o) *«S3ar**<!:§nrt,>s. b3&> 

Vrj:ifitb. C©J:^ii5:HSZSM-5-C4>. */i:+5}-i?c 
[0004] 

«-¥>$^*lb^fltSJRW«:Slt>-r5/c«>. ^MCOMtc 
mi:m^^ 4 C <b ife < . ;^*©S3Ril^b«j4j»^J: < 

[0 00 5] 

[0006] 

[<b4] 

^^1-X^°3 

[0 00 7] (S;*. A»La. Y. Ce. Pr. N 
d. Pm. Sm. EuSi>*GdJ;0^i:SSP*>6S«n* 
^!>^C<ifcia<D7C**^l/. BttNa. K. Bi. T 
h. Ba, Sr. Ca. Mg. Pb. ZnSc;fAgJ;«5 



3 

Mn. Co. Fe. N i. Cr. Cu. V. Mo. W. 
Ta. Li, Ti, Zr. Nb> Pd. Rh. RuRZ/ 
P t J: 0 ^l:-5Sf*>6S«n-5^^l: <thl m<D7c^i:fjk 
0^X^1-C*.5. ) -C«t>Sn4-^nr/';^*-f h 

'5^-fiJ';>SlT;i'5-'!;A (SAPO) . iSS14U>B^ 
T^US-'^A (ALPO) . feS14';>^^®r;l'5^ 
"fA (MAPO) . r-'l'S:^-. ?-^tr.r. i^^Pn^T. 
y * - T 5 :^^<i!)H^^^Bi^i^*K:ffl^S nr 4 C <!: 

1 0 0 0 8 ] mas2ssmmmiic^i>mtA(mvi.zf/ 

[0009] 

[00 10] (St*. A«La, YSCJfCeJ:»3!&-5gf 

K. Bi. Th. Ba. Sr. Ca. Mg. Pb. Zn 
RCJf A gr J: 0 * 4af*> e>a«n4i!>i5c < i 1 ilCDTcJR 

CfiMn. Co. Fe. Ni. Cr. Cu. 
V. Mo. W. Ta. Li, Ti. Zr. Nb. Pd, 
Rh. Rumj^Ptj:t)tj:i,mtP'hmimi>d>fJ:<ti> 
l«©7clR%^b. 0^Xgl-C*S, ) t?at)3n5 

iliStt^r-^KiJ>KT;V5^'J»A (SAP 
O) . ifeS!*';>l»T;l'5-'>A (ALPO) . i^Sti 
0>m^mr}l5.:^'^A (MAPO . T;^5:^. ^^if 

[0 0 1 1 ] m^3mtSi<D^mK.j;:^mU(.mRz/y 

[00 12] 

lite] 

[00 13] (^tfi. A«LaX»C e?:^L, B»B 
a. Sr. Ca. Mg. Pb. ZnX«Ag4^l,. C 
«MnX»Co*^0. C »Fe, Ni. Cr. C 
u. V, Mo. W. Ti, Zr, Nb, Pd. Rh, R 
uXitP t^mV. O^X^l. 0^Y^1-C*S. ) 

A (SAPO) . ifeSfty>KTJU5-'i7A (ALP 
O) . iteS14y>K^jaT;l'5-e,A (MAPO) . 7 

[0014] 2»:^tC4sl:t&B{^S@^<!:». 
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T>*-TX«b-yt^>*fflt,>S in situ FT I R 

(■7-»;x^3^j^iK»iR;^'«<i»h;i,) atcjcD^csn 

[ 0 0 1 5 ] -fe'sf^ h3^a«:Klim*. N a 
i-'th. Na-ZSM-5. N a -U S Y (US Y : "I* 
;l'h^X7"-f:?';l'X5ie^!£YS-fe':*-^-r h) . -fe'sj-^ 
10 -f h *©T 5 - AO!)— gpx W:^*ffi©^7C^. 

>. i'tJA. y;i'-rr->i;A, 5^^f>, 
-<?A-f*>-r>^:t>3m-r4:^fffi{cJ:iJ»^». mi. 

20 [0016] -If -/ h*H(*Kii(*©-fi^i Lr, «^ 

[00 17] 
[{fc7] 

M2{(A102)2^^(Si02)io).ZH20 

[0 0 18] xmt>^*li'f:}V7'i'^ hM-^+^-f 
^®L-Cf#6ti*^*;l'7*:^-Y h-C*-?-C. S i O 
, /A 1. O, *JHt*Jl 3~2 0r*0. S i 

0, /H, 0*;l'J:t*S2 5~2 0 0-C*SKM*;l-f':^ 

30 h^mi-fictufix^h. {at/. Jisc*. m»tju* 
[0019] sfc. -f hmmwmm»<Dm<D-m 

[0020] 
[^b8] 

[002 1 ] t?^to3n-5)-if:f-7'f htf©-Y:t>M©— 
40 gPX»:^gP€r5^^' (T i . iyJVa::.'^^^ 
(Z r^») X»;^X-f:i-> (Sn*0 K:-C3i«!Lr 

cf. M' «T;U*y#ai-<:t>. T>'U*y±S#il-<:t 
>Xt**^-f3h>%^L/. nA=p (n«-f:t>M©ffi 

[002 2] mitmmmwwmwt bnt. a i 

, O, . T i O, . T i O, /SO4 Z rO, . Z 

ro, /SO, "m<om-^mim^. s io, /a 

1. O, . TiO, /Al, O, . TiO. /ZrO, 

50 ^©is^itft!B)^*«^if6ns. cti6©«ti'c«. 




(4) 

5 

i4©.i^6. A 1 , O, . Z r O. . S i O, /A 1 , 

[0023] mimmm>m<Dmi: Lxit. -esc^-r h 

Kr-'l'Sr.-^^A (ALPO) ^<D^T6miWC$>i>m 
^tt-5r-fK';>KrJl/5->i;A (SAPO) . ALPO 

LfcJgai4';>B?^T^l'5-'?A (MAPO) 
tf-SCtJCH-Ct-S, 10 
[0 0 2 4] ALPOS©y>K««. ±ffi©';>»« 

^fiR-rsti^i©i«ctBaj±iw. -laacc. 

*□ 1 5 0 -cfeLh) -cpt^ttfSJS-r^RR sn* C it?* 

5o 

[0 0 2 5] ALPOaf-/7'©y>i8ta©iHfiS». — M 20 
{C, Al, O, • (0.8~1.2) - p. O, -nH, O 
t?^t>3tlS. */c> SAPOX«MAPO©JS^(C*j 

•i? A&cjf y >©«8a©iisj 1/10 sst?* -sjtf!, 
(cfcc^rtt. ji:*-ru4>c©ia*!S«sH«:A-:>t:i,>3Eti>fe 

[0026] Tiim^is^icj:*) nhUi,A l pom© y 

tt. mti. ;^C{Cn^t- ( 1) . (2) X» (3) ©^JS 

(1) H(*Kfi(**^t5t$-i±fcxy^-ttJK:. La. C 
e. Y, Pr. Nd. Pm. Sm. Eu. Gd. Na. 
K. Bi. Th. Ba. Sr, Ca. Ms. Pb. Z 
n. As. Mn. Co. Fe. Ni. Cr. Cu. V. 
Mo.W. Ta. Li. Ti. Zr. Nb. Pd. R 

ffii«©*K{t!^^-^a:/x*'f y-it^ommf^^&m 

(2) mtm&wtmmmsn^fc^azrxij ^ 

( 3 ) @(*Bai«f©*^*ax»*KjbiBj^©gngfr 

i. La. Ce. Y. Pr. Nd. Pm. Sm. Eu. 

Gd. Na. K. Bi. Th. Ba. Sr. Ca. M 

S. Pb. Zn. Ag. Mn. Co. Fe. Ni. C 50 
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r. Cu. V. Mo. W. Ta. Li. Ti. Zr. N 

b. Pd. Rh. 'R\iyM.Pi<ommmm(Dimm^^ 

7)\^zi^U K©7';U3-;l/;^<t*i^accig^L/c^}S 
[0 02 7] fei±©:&aK:tei»t:. •-iP:/;^*-^ h{t^ 

«j©*Bms»fii,>55f*w*uc». *©a*». *©* 

^«ttrr«7c%i©i^{c J: »} @{4:^(4:©@f^SH£#t 

^BUytO. -^ar*-;^*^ h^t^!^©^a©fiTK:J: 
•3 S4«©?stt*i<gT 0 A: •) -r * C t ^HiiB-r S C i jWr 

[0 02 8]S£or. Al, O, . TiO, 

-ia-;/';^*-f h^b^!gj*«fi£^57c^i©JSlS:tt*s«i> 

•r-57ciRi-«n^x*-f Kt^«j*fll^S7c3Ri©i^ 

S14?:li!J?>-5 (3) ©:Srffi«»$ L< — fiawsc 
«. ( 1 ) (oymifi»t UCijds. ( 2 > ©:&;ffi{c 

[0029]-ia-rx*^ h^b^%©S?jS!Q:ia#fi». 

or. 0. i~6osfi%-c*o. j;0it?3g)SJi^a». 

5~5 0«a%-C*4. ■^p:?'^*-^ Ht^©Ji^ 
*56 OMS%*mrfe. ^©<i:^/itiaK)^;D/cm}jn 

#«. «!l!/«©S7crStt^+:»{cieg±Si**ci3&5r#!5: 
[0 030] *^{cj:^S!Ha!«. fie3R. »ie.tirc^.5 

Sf*. ftje>nr«,»a-t©flfe©ji*jii©8iia*{cj:sci*> 

[003 1 ] *^©iQ6«:*s(,»r. MTcMt Lxmm 

•ri>m<t>iim<DM»mtLxa, »m^(Di><Dtux. 

©*>©<tL't:. 'O^X ^^V>. ^i'^y. ^■:f^ 
>. h;ux>. +i/U'>lf©#— fi5E^J-i^©iK 

fb*«-?». :«/yy>. «». «ft^©i!£tt»K{t 

H2^U>. y5=-Jl'T*9^u>. 1 -:?'^>^©i5*6r;l' 
>. 2-:/f->^©ffiiaT;l'-5r>. :/iriPx>. -fy?" 



(0032] mit^m<Dttmtmmmit, ^oastc j: 
;i/3-;i.*spif ens. 

[0033] ±iB^<t*«Zii:F$«5R^b^». ^n^- 

^. ^^b*ms•t>/^•7•'^=^-^^-^ffl^^>S7^^J<^:L-c 
i>. ccDct*»6. B:^*^itn«. 2|s^W«:J:SftK« 

[0034] ±^m7€MtnmmmitmicML-cmiRmm 
7crac%^rms». ^K«<b^<T;v+><T^w^r 

><^#«il^<bk3R<TJl/*><D)IH{ClS< «C-5. * 
/c> l^3R©gS{b*|g(c*jCi-c«. g?«fi*!:*:#<Ja:S«: 

K^b^^cJptL/■r3t7c?si4*^■r^^cfia». ffiffl-r-s 
m7m^immicj:K>m>3:?>ifi. m^. ioo~8oo 

50 0-10000 0^-CgWX«:SSai3-&5Ci3&i 

~e oo*c-c*4. 

[003 5] 

( 1 ) mmcomm: 

l^7>^>6*iK!^ (La (NO, ) . • 6H. O) 
1 0l.0 5g. Sm-^^^^A^mi (Mn (Ac), • 
4H. O (Ac = CH, coo. «T. mC. ) ) 28. 
6 0 mm:^ i-tiy^'^A (S r (NO, ) , ) 7 4. 
0 8g&C«iSB!3^'«^Vh67Ma!Bj (Co (NO, ), • 
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6H, O) 1 3 5.8 3 g%*5 0 0mltC^»$1±r. * 
[0036] C©*^jS{C+4J{cSJf U^C**?). m& 1 

2 1 g / 1 ©*s^^b:^ h •? A*^*flnii.rpH% i o 
rnmni V ^-^ju zfmTic t mm d «: s s -cis d ii l/c. 

f96tl/cajaer-+* 1 2 O'Cr 1 si^iesi/. .!K\^ 
10 [0037] '^htltcmmi<DXimtFr<Dmm. -y^ 

m^om^hm^iC^i,, ) »2 3.7in'/g-C*oA: 
(La, .4 Sr. .6 Co,., Mn,., O, ) , C©<fc5 
{CLt:^fc-ia:/;^*-f hfb^3 0 gi. mmsnt 
^^yxmip^nfcjt ^^ii>m (T io, h, o) 

4 6 0 0 -C-C 3 ^^l«8fiSb-C»fcffitt^ib5^ H > ittM 
TORI 0 4.2m'/g) 1 0Ogi<D}l^{C*l OOg 

■S, ) «:^iUL-c84Ji*ffl^S-&. i^^^1^>:/i^ (A- 

SfcOo. 1 l6g-c*o:fc. 

SIJ6«a|2 

5o.6 6g*fflt,>r. mmmitm^^icbx. -in-:/^^. 

h-ft^!^ (LaMnO, ) *fffc. CO-^O:/;^* 

30 -Y nt^<o)tmmmit2 9. 1 nf/g-rfeo/c. 

[0038] c©J:^«:0-cfiyt^n:/X:i!;-f Mb^!^ 

3 0g<!:ffiMb^S©r-r;l'5:^ (A - 1 1 ) 1 0 
0 g iOS^CC** 1 0 0 gt)n;ir;^5 C 

jKA-2) 4»te. COi#©»!B«<D*a^«W. 
*A 1 ccSfclJO.O g 4 g-Cib-oti. 

mmma 

lB»7>*>6*fa!gj7l.6 0 g. iilStifi (Pb (NO 

, ). ) 1 3.6 9 gRaWMv>:y>4*jfai^50.6 6 

40 e^rn^L. 8oo'cr3^«i^Lfcm«. mmm 

ltmm<D:mi(iCX. '^n:/;^*-f h^b^^ (La.., 
Pb.., MnO, ) ?:f#fe. C©'^a:/;^*-r Kb^ 
©J:b«ffia« 2 3 . 7 m" / g 

[0 03 9] C©J:5{CL/-C»/t-^P:/;^:*7^ h-fb^igj 
3 0 gitt:fe^b^»!©T-rJU5:^ (A- 1 1 ) 10 

0 gi©®^{c*i 0 0 gjjn^T;^^';-^rff. cn 

(A- 3) C©it©ft«K©ffl^B. 
A 1 cc^/cOO. 1 1 7 g-Cftoyt. 
SO ^0114 



C6) 

9 

igK5>^t>8*i|lI«)88.0 7 gSOWa^^JU h 6* 
(C 0 (NO, ) . • 6H, O) 5 9.1 Qg^m^ 
0. 8 0 0'C-C3«fM«ysSL/fc«i1-W. HJfeC^l 
(O-mtic-c, '^a:/^*:^ hffc^ (LaC oO, ) 4 

[0 04 01 C©J:5«:L'Xf#/c'^ci:/X*-f hib^ 
3 0 g <b H*{k^t!HgS*Jl'f*:f-< h (HM- 2 3) 
1 0 Og i©il^{c*l 0 0 s^M^X7,=>^)~-^ 

^>-:f)\^ (A- 4) COitOMMfOffi^ 

?^-feyj»A6*«!^ <Ce (NO, ) , • 6H, O) 
70.6 5k. mSi^^')'^^ (Ba (NO,), ) 10.6 3 

1 tmmolsmKX. -<KX-:f7.t>A VVc-^ (C e... 
Ba... CoO, ) XLO^^nrfT.ti'iYit'^ 
©it^Ma» 23.0iii'/gt?*o/t, 
CO 04 1 ] c©J:'5Cci/-cf#fc-^p::^;2L:«;-f Kb^igj 20 

3 0 g i BMt^m\m.'^i\^fi- A V (HM- 2 3 ) 

ios^tcTki 0 0 g*mrx^'j-%». 

(A- 5) *f#/i:. C:©<t|t©ftKei©ta^}4. 
Alc(^fc»JO. 1 3 0gT?*Oft:, 

mzs.i 1 eR}:mmt^9>7i(.ms. (t i tL-rM. 

8 2 g/l 0 0m1tga©*SSf?g) 3 3 9.0m1*fflCV j| 

iiWi <!:BI»©:^«:J:0. -^a:/;^*^ bit^m (L 30 
aMn,., Ti,., O, ) C©^a:/;^*-f h 

{b^©tt^®S{* 2 5 . 3 m" / g -C Ao/c, 
[0 04 2] £:©j:^(curf#/c'-inr/x*-Y h-fb^ 
1 0 g<!:a*roi^^^^tS^i^';*-TJ^s:^ (cok- 
8 4) 1 0 0 g i.<Dm^K.7k 100 g*fti;tr;^5 

M.n^-t>-^)\' (A- 5) €rfi/t. C©t*©ajdS©IH# 
Stt. 1 cc^fcO 0. 0 9 8 g Xib-ofc. 

k^^-:f7.ijA YVc^owm a*<t^xmS8©L 40 
axhct^S^FODi^f^-^1/;^ (La, O, <i:Lr7 3 
g/lige©;®^) lOO.Oml. |«)ttS{©Baxh + '> 
FcDx^'y-;!';^ (BaOibT? 9g/l?Sa©?§ 
21.7 4im. |SlttS©N i X h=*^i^F©xdf-/-;l> 
(NiOiOT6 7g/ljaffi©igSK) 49.95ral 
RCXCoxh + '>F©xdf>'-Jl/?g^ (CoOtL-r9 
1 g/1 iSS©^) 9.2 2ml%tg^L. +^(CS#L 
Ulfih. cn«:ififi%©T>*xT*«jR*fSf^«:jS 

[0043] ;^:c>-e. cti4i^-{c®^u^c*i6^.asg so 
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HS-e. 6 0 0*Ct?3I^HI«RSUr. •-ta::/^*-^ F<k 
^ (La... Ba... C o... N i O, ) *ff 
fc. C©'^n7';^*-< Kt^©l:baffiS«36.9tn'/ 
gt^A-ofc. 

(SAPO-3 4©^S!{) *1 29.6 g(cm^L^i*!6 
iffl*K^t,>/cT^l'5^'i'A-rv7'n-i<+'> F90.7 g?: 

?stc8 5%';>iwc««5i.3g*srru. j^«c&s 

*-C«i^S^L//cf^. JSCC 5 0 %-> >J 7!7V';U 1 6. 0 g * 

[0 044] *Kibf'h-5x^;UT>*x<^A 
81.6 g«:m. +^(cSi^^L.ft:. C©ig^!gl**. 
-V^\^--:fVi{iahyt. 2oo°CT?2 4^rarat;3-ti-?t 

0-CT?3^ra. ^iprSlfiRU-C. SAPO-3 4?&^ 
fco C©SAPO-34tt, Si. AlRC^P^^n^ 
*19.5S«%. l8.0a«%Riy:i9.0Sfi%^W^S 
fe©T?*-3fc. 

[0 04 5] C©<fc^(cL-cf#;fc^a:;^:^*'^ Kk^i^ 

2 5g<!:±KSAPO-3 4©l 0 0 g <!: ©S^iBlCCTK 

1 oog*]!)n^T:x^y-*fi. cn*^^x*A^cM1& 
b. flS!i«*jat$-tfc. ^{'p•t^>p'J^ (a-7) *ff 

/c. COi#®W>jSi©®tfi». v^x*Alc<^yt00. 
13 8 g-C*.Ofc. 

^^>3'>6:4cffl!g51 01.0 5 g. Fn>?i^'i; 
A (S r (NO, ) ,) 7 4.08 g. iftK3-'^•.)^ F 6* 
fH^l 3 5.8 3gRt«BK^-0c6*flrB» (Fe (NO 
, ) , • 6H. O) 3 3.6 0g?r?l^U. HifeMlill 
«©:^K:r. '^a:/^*-^ F^b-^ (La,., Sr 
..» Co,.. Fe,., O, ) *#yt, C©'^o:/;^*-^ 

F {b^©Jt«SS« 2 1. 6 irf / g -C Aofc. 

[0 04 6] c©j;5K:Lrmc'<a-?'x;^-Y Ffb^ig) 

3 0g<!:ffi:S{b^Sll©T-T;U5:>- (A- 1 1) 10 

0 g i©ig^{c* 1 0 0 g jtr y c 

)\/ (A- 8) 4^;^:, C©t*©;^^U-©^fitt. 
i^z-fji, 1 c<^)te») 0. 0 9 8 g -CS>r}fc. 

(Zn(NO, ), • 6H, O) 28.4 1 g . 
Jl'F6*fl]!ejl 3 5.8 3gRCJT8MIII^3*iffl!K (C 
u (NO, > , •3H. O) 2 8.1 9 g^S^b. Htfi 
0111 tmWi<DijmiCX. --io:/;^*-^ F{b^!^ (La 
,., Zn,., Co,., Cu,., O, ) *f#yt. CC'^n 
* -f F ^fc^«W)it*na». 1 7. 3 / g TAo 

[0 04 7] C(DJ:'^ViLX^ti-^ti-:f:?t,ijA hit^ 
30et&.:kit^mr-rA'Zi' (A-1 I) 100 

gi©ii^{c**i oog»niLr;^7y-i&ti. cn 



u 

(A- 9) *»fco C©i#©fW!jeite>Ji»a». 
A 1 cc^fcOO.O 8 3 gr*0/c, 
Ht&t^l 0 

i8K7>;>>6*«I«»2 0 2.1 0 m^iS (AgNO 
3 ) 19.8 2 g> mSi:^^^)Vb6ym^l 3 5.8 3gS, 
C«iKi?JU3i'^iN5*flJiBj (Z r (NO, ), -SH 
, O) 6 9.8 7 g*®^L, iraa©*j*K: 
T. -^0:/;^*-^ Kfc^ (La... Ag.., Coo.. 
Zn.., O, )«:»/!:. CO^XizfTsij-t Vit^Oit 10 

[004 8] c<DJ:^K:frt#yt'^n:?';^*-f 
SOgittife^b^SlT-TJWS:^ (A- 1 1) 100 

gioiB^igjcc^i 0 0 g^ttiiir;^^ c#i 

(A- 10) COOi^CDftiiiOOjUtSt*. 
*A 1 cc^fcOO.O 9 7 g-C*-3/c. 
1 

1 Ol.OSg. »BK;^hO>9^'5A74.0 8g. ffiKn 20 
/<Jl/h6*iBJftl 3 5.83 gRCflBKi'nA <C r <N 
O, ) , ) 27.7 9 g^M^L. SSJfe^ai <blSI«©:^ 
(cr. '^a:?*;^:<7-Y h^b^ (La.., Sr. ..Co 
0.. Cr... O, ) ^mc. C<O^U-:f7.t}^ Vit^ 
<Oi\cMmms.. 2 0.3nf/g-C*oft:, 
(ALPO-SODPS?) 8 5%U>»69.2 giTkl 7 
8 giCDg^{Cjg-i-^-f htS* (T;l/5:>-6 7%R 
CJW»9.5%%^tf, ) 4 5.8 g.%i!>«-roJ]nit, i^- 
tCtt^iS-CSt^^Lfc. CKDjgK: h 'J 7*D tVl'T 5 > 
43.8 g«rm. J^-CCftSS-CgWm^L/Co C<om 30 
^*:t-hi'U-::/«:<±ii*. 1 5 0 'Cr 7 0 «fia» 

fc. C(Dg. 5 0 0-C-C3^2g^4'r«5^L.-C. AL 
PO-5«:J§y!:, C©ALPO-5». AlSOfP^-e 

[0 04 9] c<DJ:^{CL/rii/c'^o:?'x*W' h'ffc^ 
3 0gi±aALPO-5©l 0 0g<Di©jg^lC* 

1 oog«:i)n;fr:^-7V-4f#. cn«:>'^-*A^c^^ft 

l^. 8!t!j««:JiJt3-e-C. m^^>Zf)V (A - 1 1 ) 40 

1 04 gr*o;fc. 
SIJS091 2 

lOl.OSg. lBK;^hO>^'5A7 4.0 8g. «K3 
h e^ffii^ 1 3 5.83 gSCfjEie^t;-^:/^^^ 
(NbtUT5 0g/ligS©*aK*;^»i) 2 16.8 

imi*ii^b. Idtefi'ili i0«©*;ft{cr. •^a:?'x* 

h-fb-^ (Lao.4 Sr... Co... Nb,., O, ) 

«r^fc. cay<u-:/7si3A v{t-^m>ycmmmt. is. so 
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(MA P O - 5 ©iSm) ft^-- 7>:y>4. 9 g ii^ffi 
^-^4.1 gt4*l 2 9g«:^)j?L/yi:j«{c. W^hU 
< m»fcr 5 r. ^» A V :/Oj}<+5^ F 5 6. 3 

[0 05 0 J C©®(C. 8 5%';>K5 5.4g. 
;l'Xir>'-;PT5:^5 6.3 gSiy:*5 5.5 g3!)>6^cS^l 

g^Lft:, C:©?g5::*--hd'U-r?'K:ttai*« 2 0 0*C 

latil/fc. C©», SOO-C-CSI^S^-CfUSUTM 

APO-5*^/c. C©MAPO-5«, AK P> M 

nRy:cu*-€-n-eti i9.osa%. i9.oas%. 2. 

8 Sa%RC^4 . 4 *«%^Wr -5 fflfiR© «> ©r * t>fc. 
[005 1 1 c©j:5«:L-t:Sfc-^a-?';3i*-f hft-^i^ 

25gi±ieMAPO-5©l 0 0 g tOjg^tC* 1 

)i!l!iSt*^si*r. um-z^zfA^ (A- 12)*^ 
ftio C©<!:^©fl!fijli©1^S«« -'^-*Alcc^/t»)0. 
1 1 6g-C*Oit. 
I^«^l 3 

IIJ6«?iIHc*5iir. ?§ttK{b9^4?>ccR^r. *l^^bi^ 

;Un:^<^;A;&6 0 0 •C-C3Kjra«i|fiSUr»fc^'fby;l'3 
-'i?A(ZrO, . JtftSai 4 8.3rn'/g) 4ffllri/c 
tWW. HiSfWl i ur. W^^iy:fA^ (A- l 

3) *f#/c„ C©i*©fl!l««©ffl^«lc<^fc»)0.1 

3 9 s'CiS>^1c, 

88.07g. IS^;^ hn>?->A 10.7 6 g&yff^SJn 
h 4 50.66g*500 m\<OA(.\iCWM^^X 
*«§jg*PtS{L/c, C©*^{C+^«:®^L^C*i6. 
iSS 1 2 1 g/ 1 (D^miti- V 'J atK^^jBTU 

jK©pH* 1 0 i L-fc. zmsissii^TS. 1 8 ^ras 

■CiHIOilU^tef*. fi6tl/tfflji-Jr-:^^;fe 1 2 O'Cri 8 

[0052] c<onmm^m^v. ctuc^^^L'tfm^^i' 
i»v7mm (V t L-c 1 0 0 g/ 1 m©*^) 2 5. 

9 0ml4m. +»{CSiWbfcei. l?J6ie@3-e. 12 
O'CTl 8B$ra$aai3-S> 850*Ct?3^iffl«| 
fS.bX. •^Pr/X*'< h-fb-^ (La,., Sr.., Co 
... V,., O, ) imtt. c<D-<u-:f:;Kt}>( V\t^<D 
it*WI». 1 2.8m'/g-C*-:>/c. 

('>>;*- n - T <Dmm) B b^»©5> U * 
-'l'OS(SiO. iU-C2 0fifi%tga) lOO.Ogi 
«['ffcs?;i'3-'i;A (Z rC 1, ) 97.2 0 g*jSH*U& 
+^CCil^L. *(C-ri»£tt*5 0 OmTiLfCo C 

©jgcc 1 2 1 g / 1 isa©*K^b:>- h y M.imm^m 
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TL. pH* 1 0 <!: Lft. itiaSlc3»7«. 1 8l^ffl«H¥ 

^rnvf. -ecof^^ jail. 7k25fe. ';>'^V^:/?:i^OiMl/■C. 

[005 3] cojc^tcu-rff/c-in:/^*-^ Kb^^ 
3 0 gi±iBi^";*-i;';P=i-T 1 00gi©il^(C 

Kf¥-9->^^U (A - 1 4) CCDi#(0 
^©jl^B, 1 ccSfclJ 0. 1 2 7 g-Cfto 

ft:. 

mmmi 5 

-•?A©T>*r.Ttt*^^ (MoO, tLT2 5g/ 

im!S.<Dii<.mL) 2eo.2 2m\'S:mi'>-ft^mit. mmm 

I Atm^iCLX. •^n:^;^:<7-f h-ft-^ (La,.. S 
r..2 Co... Mo,., Oj ) =S:^fc. C<D^U-^Xt} 20 
h{b^©Jt«M8l», 1 1.4irf/e-C*o/c. 

(Z r KDiSSS) B3t:ffc^Sa©Na*;l' 

h (NM- 1 0 0 P) 10 0«^Wi$Siiy)\'^^>y> 

*^jS(ZrO, iuri 0 0 g/ij^®*^®) «: 

^-^^n^i^fcm.. 6 5 0'Cr4^raMfiSL//c. C 
h (Z r -^^I't':^-/ h) ©Z r^WS»3. 

3aa%r*«j. ik*ma«3 9 iirf/fir-cfto 

fc. 30 

[0 0 5 4] COjr^JCL-CWyf^nr^X^-f 
SOgiifBZ r -^JV'fi-^ V 1 0 0g£©il^(c 
0 0g«rm. iiiEM5-»UCcr3 0^^*95*®^ 

C©;^■7y-%-'^::^*A«:M^fL, ft^'g 

fflJt3-sr« m^-^iy-:^)^ (A- 15) s&^ftio c:©«b 

#©fty«©ti^», >'^^;<7A 1 c(^/c»J 0.1 3 5 g -C 
HJSWl 8 

Il6fe«»iji 4«:*jc»r. ^^3.■^;K^^':^s;';^*^{cf<it 40 

r. ydf*>yX5^>KT>*:::.'5A*«S?fi (WO, i 
l^X 5 Oilfi%©?K^gj8t) 2 3.5 8 g ?:ffll,»/cm«< 

mmm\Atmm.v:.i>x. ^u-:f7.t>^v\t^ 

Sr,., Co... W,., O, ) 4»ft:. C©-^P:/ 
;^*-f Kt^©Jt^iraSW. 1 3. 6 d/sXib-ofc, 
t0055] C©<fc5K:L<-Ct#fc-ici:?'X*^ 
3 0g<i:ffiS^b^i!^T-ry^5:^ (A- 1 1) 100 
gi©il^{C*l 0 0g=&*ni. jeSS^WtCTSO^ 

-hfflx^y-^Wft:. c©;^^y-*-'^-*A{c^^t so 
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U. «!l!i«**i^3-e-C. KfP1f->r^;P (A - 1 6) 

1 3 5 e XS>-r>ft. 
HJfilWl 7 

5g^-7>^>6*«l!Bjl 7 3.2 0 g. lfi^Xha>5^'i7 
A 1 26.9 8 g. 6*fn^2 7 6.4 8 gR 

CJf«[^be5feK67K«l!a (H, P t CI . • 6 H, O) 2 
5.9 0 g**l 0 0 Om\icmf»mx^iSm^Wi9iL 
fc. c<Dyiimiic-t^icmnLtj:ifih. tggl 2 1 g/ 

1 ©7KK^b:^ h U A*S?ffi*?gTO-C. S[©pH«r 1 0 
iUfc. ftn*^3-jKSl&i»7«. 1 8l^|ffl»if%iKl-ffc. 
C©«. HiteeHl tlll^cco-r, -<ar?';^*>f h^b^ 

(La,.« Sr,.. C o,.,,P t,.<,,0, ) *^#/t:. C 
©'^ia:/;^*'f h^b^!|3j©J:b^B««. 2 7.6m'/g-c 

CO 05 6] C©i^(cL.rffyt--ia::/;^*^ h^b^iBJ 
30 g<fcttS^b^«r-TJl'5:^ (A- 1 1 ) 100 
gi©S^!gjK:*I 0 0g*tti;*.. a^M5;^{c•r3 0» 

-Fffl;^^'J-*l§fc. C©;^^•J-^&/^-*A{C^^& 

ftldK%tfflt3#-C. (A- 1 7) 

/c. C©i#©ft!HK©jffit*{*. -'N-*Ala^;teOo. 
12 3 g-C*-3/c. 
^t^l 8 

SUtfi^i 7«:*j(,»r. ie^be^K6*ifa!^{cRifr. 
m.tiv>^M.2mm (Rh (no, ) , • 2h, o) i 

6. 2 5 g *fflt,»/cjwm*, *JSPS 1 7 iisj««: L-r > -4 
cir'';^*-f h^b^ (La,.4 Sr.., Co,.,,Rh 
,.,sO, ) *f#fc, C©-iO:/X*-f hjfc^!ft©tk^ffi 
a«. 2 9.6ni'/g'C*o;fc. 
[0 05 7] C©J:5tCL-C»;te-^D:/>^*-f h^fc^igj 
3 0 g<!;tt:fe{b^tii r-r^w 5 :^ (A-1 1)100 
g<!:©il^!gjtC*5rl OOgJn^. SSSJUJcrSO^ 

hffl;^^y-*»fc, c©>^^y-*/^-*A{c^ 

fti^^tiJts-a-r. (A - 1 8) 

tc. c<ot^<omSi<oiimmt. >'>^*aiccS/coo. 

12 9 eXtyolc 

m&m \ 9 

^l?!li 7(c*jc>T, ma#K6*wt)Ccf<;^r. ^ 
<b-'<-7i^';?A (Pdc I, ) 8.6 7g*ffll^/d^:^^1•». 
I^Wi 7il5r««:ur. ^ci:?';^*>f Kb^ (La 
0.4 Sto.. C Oo.,, Pdo.o.O, ) 4ffyt. C©'^ci 
h {b^!fe©Jt^ffia«. 28.5ffl'/'gt?*-:) 

[0 05 8] C©J:^{CLrf#ft:--iD:/X*'f h{b^!^ 
3 0^itt:S^b^S!^r-TJ^5:^ (A- 1 1) lOO 
gi©il-^{C*% 1 00 gJDit. jiiM5;Kc-r3 0^ 
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u fmnms-^r, wiff.D->^ji (A - 1 9) *ti 

1 2 2 gr V$>-otc, 

m&mzo 

IbUT'^'^ASTKffi^ (RuC 1 , -SH. O) 16.1 

hfk^ift (Lao., Sr.., Co,.,,Ru 

2 5.3ra'/g-C«>ofc. 10 
(0 05 91 C<DJ:5K:i.T»yt--il3:/X*-< hft^ 
3 0giffim^i!lr-T;l'5:^ (A- 1 1) 100 
gi©®^iB3«:*5: 1 0 0 gJin^. mM.S.}VU:X3 0^ 

U. «K««:fflJ^3-ti-r. Kf^-9->:/;l/ (A-2 0) 4f# 
1 2 9grftofc. 

mmmz i 

IIJfi{^4JC*s(,>-C. -^d:/;^;!?^ h-fb^ (LaCoO 20 
, ) letBrnimtmum^jV^rt-^h (HM-2 

3)10 0 gi^raii/ctiwj. mmm4 tmmicu 

r. 55{^i^->:/;i' (A-2 1) *tf/c. ccDilroMftK 

©li^tt. ^^::^3^;AlccSAlD0.9 2 9 gr&o;fc. 
^^2 2 

SliSC>54 {CteC^T. -^at/Xi^^-^ h-fk^ (LaCoO 

3 ) 1 0 g tBmtmmnm'f:)v^i''{ h (hm-2 
X. Kfw^^^p (A-2 2) c<Dt%(omm 

©fflJtSti. >'^^*Alcc^fc^)0.9 4 8 grabOfc. 30 
^&9^2 3 

1^6994 (ctJl>r. '^u:/:^;*;-^ h-fk^ (LaCoO 
, ) 5 0 giB*^k^^i^Hl!*J^7":^-Y h (HM-2 

3) \ ooet^m\.^tcM.mt. mimAtmm.K.\y 

T. ^f^-!^->:/;l' (A-2 3) COifrCDjtta 
<Dia^». -'^J:^*AlccS;fcOO. 1 09g-C*Ofc. 
^^2 4 

*fiimK:*Jt,>-C. ^U-fXf}^ (LaCoO 
, ) bQstBmt^^nm'f:)\'fi--<V (HM-2 

3) b 0 e t^m^^fcim\t. IUfi««J4iig««:o-c. 40 
Wf^-9->7';V (A-2 4) CO<t*CWB!ji<Dffl 
-'Nr.^AlccSfcOo.l 2 2 g-TAofc. 

SI*6W2 5 

ifflfiKS;N a X C ( A 1 O, ) X • ( S i O, ) r D • Z 
H, 0■C^t>3n5:^ h y •5ASZSM-5 (0**- 
fcr;UaSZSM-5. Y/X=35) 1 00g*0.02 
5 1 ©T i O S O, imW. 1 »; f h -rt/ffJcaSI 

[0 0 6 0] Cn?r:t-hf U-T'tpKTfil^L.^C** 

e>. 1 0 0 *c/^^iajia-c^(aL/, 1 2 5 -ctci ^ so 
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ffflffiJtL. TiOSO, **n*»»?5ltr. Na*Ti 

-+«rt#fc. C©'!r-+S:flgj!tL//iia. 6 5 0 

•c-c4«Fiffl«fi5ior. -e^r^-f bife^fc. c©-y*^-f 

htti©T i ^W«tt. T i O, t Ur2.4Sa%t?*o 

[006 1 ] C©J:^«CLrt#/cT i -ZSM-5*H 
{CUT. iiSfpif>-?';i' (A-2 5) ^ff/t. c:©<fc#© 

8!««©ffl^fi». >'A-*A 1 ccS^tOO. 1 1 0 gt?*0 
ft:. 

11*6^2 6 

h 'J'?A4*W!^ (Y (NO, ) , •4H 
, O) 1 7 3.4 9g<kWK^-'^'>»^^6*^0!gJ14 5.5 2 
g?r7k5 0 0ml«:^|»$1*r. *^=&p|$!Oft:. 
[0062] C©*«§?S(C+^{cM^L.!?t*Je. iSSl 

2 1 g / 1 ©*K<k:^ h U A*^*Jjn;trpH* 1 0 

iufc. jtiRjSj«3»^7«: 1 8i^rajg«j*iKt:rr, im 

^nrji-ofc, -e-©^. jSM. 7K?5t« ';>'^•;^:?■*?S^©^S 
>; .'^ i D (c ^c s * r ^ 0 il 1/ fc. 

n^tifcmm^-'^i 1 2 o-cn 8i^fe«ii/. ^^i* 

-C. 7 0 0°C-C3B#raj^b/c. 

[0063] ^6nircjgMiKj©x^iHl«T©ifell:> -^u:/ 

It. C©«&S»Bj©J:k^HM»»l8.5ffl'/g-C*oft: (Y 
CoO, ), c©J:^tcLrt#fti--iar/'x*'f hfk^igj 

3 0g^H:$:^k^$^©HM*J^7':^'^ h (HM-2 
3) 100g<»:©S^{C**l OOgm. jSas;!' 

A«:^L/. «!is«*ja^3-»-r. «f¥■^^>::^^^ (a-2 

6) *1tfco C©i|t©S!Bat©fi^tt, -»^^3!;Alcc 
^/cOO.l 0 2 g-CibOfc. 

JB»^>4f>6*iftI!g|8 9.5g. ftffi3-'^;Uh4*ln!a 
41.1 9 gSal^Kv>:«/>4;?f(W^10.1 3g%ffll> 

Igfififfsi tisi«l©:^(ct:. ^^ipr/^^^-f h{k^!Bj 

(LaCo,., Mn,., O, ) %»ft:. C©'^n^>^* 
-( b{k^©J:k«®S{*. 24.8tri'/g-C*o/c. 

[0064] C©J:5iCL■r^§ft:-^P:/>^*'^ Kk-^!gj 
SOgittMk^KT-T^US:^ (A- 1 1) 100 

gt<Dm-^K.7im 0 0 gta!Lx::^z^')~^n. en 

(A-2 7)%»fc, ?:©i^©^©ffl^a«, 
*A IccSfcDo.l 0 6 g-C*o/c. 
SI«fiM2 8 

ffilK^>5'>6;»Ma!gjl 3 5.8 0 g. mSSl-f V h 'J 
4*iWfJ (Y (NO,) , •4H, O) 1 08.82g. 

ha>3=-'i;A4l. 1 9 g. ftK::i''>'.il'h4*W!B? 
1 5 6.2 3 gR!Jfi^Kv>:*/>4*«lia3 8.4 3 g%ffl 
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^i^(La,.4 Y„., Sr.., Co,.,Mn„., O, ) 
iWfc. cay<a-:f:x.i3^ y-it^moimmmu. 2o. 

[006 5] c<DJ:'!>icLxmfc-^u-:f:^A'(Ht^ 

30gt&mtmtmr-T)\^ii- (A- 1 1) 100 
gi©s^!Bj{C7K* 1 0 0 gfti^r;^^'j-*M. cn 

(A-2 8) ^ntc. C<D^t(Oim<Dtmmit. 
;<7Alc<^ytOo.l 1 lg-C*o/c. 10 

?^7>»>6**Q!BJ1 7.9 0 g. ^K'f-:' hy?A4 
*faiB»28.69 g. iBK-fey-^AS^Sl^ (Ce (NO 
5 ) , • 6H, O) 3 5.9 0sRzmi&i'OA49.2 2 

s^m^L. ^^(-»t?. soo-cra^jSSjiROfcjjw 

!^(La,.. Y,.4 Ce,., C r O, ) *ff /c. C©'^ 

[0 06 6] c©J:^«:t/-cf#fc-^a:/;^*-f 20 
3 0gi^2^K^b^S!^Hs*J^f*:^-f h (hm-2 3> 

1 00gi:©tl^fC**10 0gmr:^7';-«r 

■9->-:^ji' (A-29) c<ot^<Dfm<Dtmm 

>'^;:.^;AlccSfc•)0.0 9 8gt?*-^ft:. 

njs^a 0 

i^t>;>^A6*fiJ!^70.65 g. (Ba 

(NO, ) . ) io.6 3g. mmiLmsTi^m (cu 

(NO, ) . • 3H, O) 24.5 7 sRtfmWli'nM.Z 

4.2 2g*fflc>r. mmm2 6tm^(o:^m(cx. 30 

h^k^ (Ce... Ba... Cu... Or... 
O3 ) *»fco C©-^o:/X*-/ hlk-&ia©Jta^ 
». l9.3iii'/gr*o/c. 
[006 7] c:©<J:5K:L-r|ffc'^n:/;^*-f hit^ 
3 0gtH2p:<t^MHM^;l'f"t^-f b (HM-2 3) 
1 0 0 g t©tl^{C;j<?: 1 0 0 gjn^r;:^^';-?: 

•9->:/-rt/ (A- 3 0) coi*©«ji®*ata 

M::-i7Alccayt'3 0. 1 26 g'C*r3:te. 
I^0l!3 1 40 
^7>^f>6**D«j72.6 7 g. lgK-fe'J'5A6*fn 
^I8.2 2g. i^^v>:«/>4*fa^2 5.7 1 gRC>*H 
m^^f >*^SE (Ti il/Tl4.82g/l 0 Oimig 
ffi©*^?ffi) 3 3 9.0inl*ffl«,ir. Xi6{?«2 6i|§|«© 
iSrffiKr. '^a:/;^:*;^ (La.., Ce,., M 

n,., Ti... O, ) «rtffc. C<D^xi-fy(,ij^hit^ 

moitmmmit. 2 3.ini'/gr*-35fc, 

[00 6 8] C0J:^{ctTf9?t-^n:/x*-f h^t^ 

1 Og tB*Tai^;Utl^t";*-T-'l'5:^ (COK- 
8 4) 1 0 0 g <h©S^K:7K'& 1 0 0 gUa^Lx:^^ y so 
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(A- 3 1) i:nft. C©t*©||SM{©ffl 
-'^-*AlccS/c'50.0 9 5gr*'?/fc. 
^{^3 2 

1»K^>^>67Kffl!g51 Ol.O 5 g. l^-r-^hU-JA 
4*lCf^8o.9 7 g. 5BIK:^ ha>?-'i7A2 4.6 9 g. 
1iHM-->dr;l/67k«I^ (N i (NO, ) . • 6H, O) 

1 3 5.72 gRzmmm-iSieTiams s.eog *ig^ 

!^(La,., Y..4 Sr.., Ni... Fe.., O, )* 
life. c<0^nzf:!^ij^ hit^<Oitmmmit. 2 4.0 
m'/g'C^o/i:, 

[0 06 9] C©<fc^{CL'rfi/t--tD:/>^:^-Y Kb^fJ 

3 0g<ttt:fe^b^MT-T;^5:^ (A- 1 1) 100 
g i©ts^«:*% 1 0 0 gjni^-c;^^ u cti 

(A-3 2) C©<b#©ftB«©JH#a». 
1 c<^yt00.0 9 9 g-Cftrjfc. 

IIJS{?!l3 3 

lBK^>$>67k«I!BJl 51.5 8 g, WK-r-^hU-fA 

4*ftF^4o.49g. igffi^i9.82g. mm&=m3 

ym^l l2.7 7gROqiHMi^Jl/3r.r:7A5*ffl!a (Z 
r (NO, ) , • 5H, O) 69.87 g%il^L> 

«^2 6 tpl»©:^«:r. •^a:?';^*-r Kb^ (La 
... Y.., Ag,.i Cu... Zr,., O, ) C 
©^13^;:^*-/ h{b^©Jt«Ba». 1 7.8m'/gr 

[0 0 70] c©<fc5{cLrfi]fc-^a::r>;*-< h^b^igj 

3 0g<k. ?k^-fb5^;U3:::^'J'A*6 0 0*C-C3^H«8rS 
L/rmcKfbJ;>^l'3-'?A (ZrO, . tbai^l48. 
3ffl'/g) 1 00 g<!;©S^{C**l 0 0 gttli{.r:;^ 

r. ttf^-9->7';i' (A-3 3) =&f#fc„ c©i#©fl4j« 
©ffl^». >'>-*Alcc^A:0 0.0 9 4g-C*-o/co 
1^993 4 

(^a:?'>^*>f h^b^«j©iS^) 1^-b';'i;A6*in!B5 
44.16g. lBM-f->hyi;A4*«l!Kj3 5.2 9 g. m 
Wt:^ 1 0.7 6 gRC«glKI|-8l^6*iftlgj5 

8.5 7 g*5 0 0m]<D7i(iK.im^-&X7mi&^mnb 

fc, C©*Sif?S(c+^K«^U/j:*s6. iSai 2 1 g/ 
1 <DA<miti- h >; -i; A*;^*srFLr. ?K©pH* 1 0 

mi>i 'J ^'•'•.'U r/ffl^i still Otc/j-Sls-Ci^OilL/ fc^. 
6nifc»ffler-+;fe 1 2 O'C-C 1 8I^Hfe«3l*/c. 

[0 07 1 ] c©?e*8!ej^i9WiU. cn«:5/aL•;7^7t:^ 

i^iVTrnWi (ViU-Cl 0 Og/liftS©*^) 2 5. 

9 0nii*ftDA. +^«ciB»ofc«. mmms-^. 1 2 

lai^T, -iP:?';^*-^ h^b^ (Ce... Y. . Sr 
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... Fe... V,., O, ) ^mc. C<D^ia:/;^*-< h 
<t^OJt^®S(*. 1 3 . 7 m' / g -C^ofc, 

^l'OS(SiO, iL/-C2 0M%i8K) lOO.Osri 
(Z rC 1, ) 9 7.2 0 g^fflJ^U^ 

©jg(c 1 2 1 g / 1 iSS©*M^l::^ h >; -i; ATk^St^rjg 

TL. pH^ioiuyt, tfciaisiSii*7gi. iBnimn 

im^'-'¥i:^fc. COmMir-^i: 1 2 0 'Cri 8 ^ XO 

Totmmmit 2 9 7 / g -r 

[007 2] C©J;^{CL/rff/c'^n^X*W h{t^ 
3 0 gi±t2J^U*-i^.H'3.=-r 1 0 0 g 

1 0 0 g«niL. aiS5;i'K:-r 3 o^»»ji^L. 

Wic. *-CttSiaS[Ur. >^;3^•>'>a^- ^ffl;:^^•;- 
S-ttt:. Wfpt^^:/;!/ (A-3 4) c©i*© 

fiffi«©ffl^«. ^^::.tlA 1 c<^teO 0. 1 2 4 gr*-3 
fc. 20 

«K5>5?>6*ffl^l 7 3.2 0 g. hD^?^'^? 
Al 26.9 8 g, IBKI»-ai3*flJ^2 7 6.4 8gSCJ£ 
iftite^K67KfnD2 5.9 0 g**l 0 0 0in1©;iJ<(C^ 
)»3-&-C*«S?R«riHWL:fc. C©*««K:+5WCJ»fL 

^c*s6, ffis 1 2 1 g / 1 (D^miti- h A*«g?8[* 
iTFL-c. jg©pH* 1 0 i Lit. imi^m^fmr^ik. 

26tmmcVX. '^a:/X;<7-^ hjt^ (La,., S 
r... Cu,.,,P t,.o,Oj ) <L<D-^VL-:f7.f} 30 

h^b^©it^a«. 2 7.6iif/g^*oyt. 
[007 3] c©J:^{cLrf#/c--ia-:^;^*-/ h-fb^!B) 
3 0giB*{k^S{©HM*;l'f':^-'f h (HM-2 
3) 1 OOgi©jl^iBj{C*%l 00gm« iSMS.'U 

{cr3 0»|BI«»iB^U. Etc. ?K'CttS8i«l/r'?:i- 

AJc^^SL. Mj«*ffl^Si±r. sSf¥-t>->:/;u (A- 3 
5) C©t*©W!*SIW>iH«». >^=.ti i.\cc 

Syt*30.1 2 3gt?*ofc. 

Hii^a 6 40 

iH(!RS;N a X C (Al O, ) x • ( S i O. ) , ) • Z 

(B^^-t^WtUJZ SM-5. Y/X=3 5) 100 
g^o.0 2 5*iU/'l©T i OSO, 7K^?8il 'J h;!/ 

[0 0 7 4] cn*:t-hiJ'U-:/tli{crS^L.^c*i 

6.100 -c/NKDSiaaffi-c^iy , 1 2 5 -etc 1 ^ 

rafiatl/. TiOSO, =&Jn*»»3H*r. Na*Ti 

c©'5r-:^^?:iejaufca. e 5 o so 
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Ftf>©Ti^«W. TiO, <bLt:2.4Sfi%-Cil£>-3 

[0 07 5) C©J:5{CL-r»fcT i -ZSM-5%H 

^lltcLr. K^'^1^>r^;^ (A- 3 6) *^ffc. c©i# 
©MJK©!i^fi». 1 cc^ytOo. 1 1 6 gr* 

SD5i5WI3 7 

<,-<n^-:ktiA YVc^<0^) i8ii^>5f>6 7Kia!BJ 
72.6 7 g. TmHi^i^J^ (KNO, ) 4.2 4g. 
-7>:«/>4*«Ii^50.3 9 gSu:mmai?'i;A2*laig) 

(Rh (NO, ) 3 • 2H, O) 1.3 6 g?:7K2 5 Oml 
{cSft?S#r*^*i9i8L/c. c©7K«§jfi*-l'vb?4 
^!g©X7'U-F^-f-\'- r^-c>KXGB2 2j K.X. 
mSmm^'A. Cti*7 0 0-Cr3^HIMBSL'-r. -la 
h^t^i^ (La... K,.. Mn,.„Rh,.„0 
, ) C©-:n:r;:^*-r h{b^©Jt«ffiaitti 

8.3m'/gt?*o/c„ 

(H-Fei^'J'5--^©Si$^) jS*^L.J5:*S6. 5 0%S/ 
U*^/;!' 1 6 2 g i*5 0 0 g i©il^K:. ife-r. 

Kllz:St9.2 3 g (S i/F eM^-tbeO) 4:*2 0 0 
gCC;^^^^*^:*^^;^. •JKX.^-n^ *K^b*y?A22. 

2 6 g**2 0 0 g«:]^)»§-a-fc*^4. ^n^n*^ 

3 0»*»WrSrFti^l/fc, 

[0076] e:nK:^{b^V-5:?'af;i'T>*-'!7A3 
5. 1 9 g4^»S^$ii-/i:, C©il^*:*-- h i'U- 
^{Cftii*. 1 6 O-C-Cl 6l^raS8¥S^Ufc. St&fife 
^ife?:2ijl^ftta. MK. 5 0 0'C-C3 

^ra. ^Si4iecr«lR!SU-C. ZSM-SMOFei^y-S- 
-h <K?S!ftfl:) *Syt:, C©F ei'y-y- h 3 0 g% 

?igso.5*;i'/y V vyK'omm.ri^'^^-^i^imwLh o 

0 ml tCjjn^ . 6 0 •C©tt?S±r 3 1/ iSjfi 

^^BK^A:. C©«if¥*3iai^f)iIU/ta, ?ajt^l!t!^4 
*»sfe«u. Etc. 5 0 0X:-C3I^W. sm*(c-c«iRE 
Ur. h>aF eJ/U^r- h (H-FeS^U-S^- 

[0 07 71 c©J:^«:i/t:fffc--tp:/x*-< h{b^!^ 

4 5 g iilBH - F e y ^r- I- 5 5 g i©S^!gJK:* 
?rl0 0gtt);i. jSS5^l'«:-C3 O^lffltaW^tl^L.. M 

fc, C©y^7U-*^Nr.*A{c^:mL.. <ttj«%ti^31* 
r. (A-3 7) ^nfc, co>tit<omm 

©ia^». J^~i3l. 1 ccS/c •) 0. 1 7 9 g -Ciofc. 
^W3 8 

i^5>if>6*?n!|sj72.6 7 g. y-i/A (n 

aNO, ) 1.5 8 gSC«ifiK3''<-'Wh6*«I!8j5 4.2 7 
g%*2 5 0nil{Cif)RS«-r*«|«*aHl!iLfc. C© 
^t^3 7<»:|Blfil«:L/r. -^Dr/X;*;-/ h{b^ 
(La... Na,.,CoO, ) 4^i/c. CC^^W/:^*} 
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H Kb^«J©H:^iiS«l 3.5in'/g-C*ofc. 
[007 8] C©j:^{cL.-Cf#/t-^a:/;^*-/ hfb^ 
4 0 g i H*^k^Slcr)Hl^*;^f':^ ^ ( HM - 2 
3) 60 gi<Dil^{C7k*l OOgSDA. iSSSJl'K 
r3 o^miS^il^L.. |g{c. Tk-cttKimbr-i; 

(c^^SU. $ti:T. (A- 3 

8) ^ntc. COiarcDftMKOfB^tt. -'>^*Alcc 

ilSfiiW3 9 10 

^ (B i (NO, ) , • 5H, O) 9.05g. Vm')^ 
<L i NO, ) 7.7 1 gSafme#K67jc«]^3 
8.6 3 g«r*:5 0 0mlCC^jBSti'r*^€:^i!iL//c. 

^(Lao., Bio.. Lio.. Pt,.,©, ) *#:rc. 
C©^n:^x*-f h^b^©JtaffiSi«2o.7rt'/8-c 

(La-i^'J-Jr-KDiaiJ) |llrSt^3 7©H-F ei"; 

^r-KDiaiStcijt^r. ?giK»ii^K:f^?Lr. 18117 > 20 

5f>11.2 7B (S i/LaJS^Jt=3 0) 

WJ, gliiSffl3 7t|iI»(CUr. H-Lai^y-5r-h% 

[0 07 9] c©J;^«:Lrfffc'^n:/x*-r hjt^ 
25 g^±KH-La^^y^r-^75 gi©S^«:* 

*ioogm. MK^yX't^xzo^mami^v. w 

tc, c©;^^y A(cSfe«b. «««rffl^s-& 

^f^•^^>:7';^ (A-39) ^mtc c<Dt^(Dm.m 

©tH^». -'^^;^7A 1 ct^fcO 0. 1 7 4 grftofc. 30 

s^mo 

?«K^>^r>6*fa«j72.6 7 g> Wffilhy>A47!fc«I 
!gj (Th (NO, ) , • 4H, O) 1 0.3 0 g, 

=m37i<mm.5 0 g , mmm— m67m<&i a s.s 3 g 

SiyfB*^b^ttl!|©HS*;l'f':^^h (HM-2 3) 6 

6g*>6^j:Sii^{c*3 0 0tni*m. +^8»m 
[0 08 01 »^nfcx9y-%^t»i)3 7<traD^^:^ 

K^-^i'-tcr^.^lgHSHi-, 8 0 0*C-C3^raS£ 
fiStft:. ^6nyt«8(Sife©JtSaS»2 4l.3m'/'g-C 40 
C©«fiBg}l 0 0gK:*10 0g*an*. 

5JKcr3 o^HiKP^ji^u, Hcc, yic-c^mmmox 
^*a(c^?1;l. m'^-^>:^fi' (A 

-4 0) C<Dt^<mm<Dim&it. 
1 cc^fc O 0. 1 3 5 g T*Ofc. 
llfiS{^4 1 

iilK^>3f>6*paito72.6 7g. ?g»l|-SB3*ffliBj 
32.44 gSCf^{t*>3'^U (Ta, O, )7.42g*i 

e.^csig^(c*2 5 oiiii«:jnii. +^{ciaif®^L so 



!|#M¥5-245 37 2 
22 

fc, 

[0 08 1 ] »6tifc;^7U-*Slifefftl3 7iigDX:/ 
ly-t^v^-Y-iCXmrnmS-^, 8 0 0-C'C3I^MgJ 
tSEUr. -ta-:'';^*-^ h^b^ (LaCu... Ta,., 
O,) *f#/c. t:©-^P:/;:^*-f h<b^^©Jt^ffia» 
9.2m'/gr*oft:, c©<fc'>{CL'rff/t'^a:/;^:^;-r 
hit^4 0gtB^itmm(DHm'i:)l'7'i-'{h (H 
M-23) 6 0g«!:©ii^tC**l OOgJDi^ MS. 

i^Atc^lSU. MjlSit**^S-lir. «fP1^>7'Jl' (A 
-4 1) C©it©ftl!jl8©ffl^»v 

1 ccS/c 0 0. 1 8 6 g -C$)r>tc. 
IIJSW4 2 

ie<b::''^-b:i-S^A7*WgJ (P r C 1, • 7 H, O) 2 
24.0 2 g, Ig^l 3 2.48 gSiyfftK-7>;«;:/4* 
?n!B)2 4 5.0 9g*7K5 0 0ml{C^)J?3lS-C. 

[0082] c©7K«g®K:+»(cmi$L.^c*s6> mm. 1 

2 1 g/ 1 ®*K^b:^ h V'^A:^m&^mXXpHi: 1 0 

tL^fc. a:i5isiEii^T«. 1 smmMn^^mitx. mm 

*tf^co/c„ -e©f^. iiaa. *j5t. U>'N-JU:7'*jtM©» 
m^j5i y t D «c;& S * -egg •) is L/fc. 

ff e.nfcai3a^r-:^^?: 1 2 o-cr 1 8^iaiej»L'. 

t?. 7 0 0-C-C3l^lffl«feRLfc. 

[0083] ^htiitmi.iii9<Dxw&9T<Dmm. :^u:f 

fc. C©«&®a©BET;a{Cj:5Jt«^»2 5.9nj'/ 
g-Ccbo/c (P To., Pb„., MnO, ) . C©<}:^«: 
l^-Cf#)t-<P:?'X*^ Kb^4 0 g «!;B2|c<b^tti!H 
S^Jbf'^-^h (HM-2 3) 6 0 g <t©il^(C*4 

ioogm> jia5;u«:r3 0;»raifSH^ii^c-. h 

fc. C©;^^>;-4^^:::.*A{C^^Pb. ft*Ji*ffl}^3-a- 
(A-4 2) C©i*©W!JK 
ommtit. -'^-:<;Alc<^yt^30. 1 18gt?*ofc. 
Ilt&{^4 3 

igM**i>A6*5Bl!BJ (Nd (NO, ) , • 6H, O) 
2 6 3.0 1 g. mSl^l 32.48 gJR.Zmm-7>ii>A 

*fai^2 4 5.0 9 g^r^t^r. ^mifi4 2tmmci> 

-^taTry^^-r Kb^ (Nd,.. Pb,.* Mn 
O, ) ^n^. c<D^a-:f>f.ti^ h^b^©Jt^ma» 

3o.7m'/gt?*-:>;te. 

[0 0 8 4] c©J:^{CLTmc-iP:;^;^*-r h{b^!8) 
4 0 g i B*^bmt!|Ha*;^f*:^>f h (HM- 2 3 ) 
6 0 gi©il^(c;d<*l 0 0gSn:tT;5^^U-=S:f#. 

{:♦^*-'^-*A^c^1tL. flda«*lij#3#-c> Kfp-y-> 
7';K A - 4 3 ) C©t t©Mj»©J^fi». 

>'>-*A 1 c<^;fc») 0. 1 3 3 gt?*ofc. 

3^m4 
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mS(tf}r^J-'yA67iami (Gd (no, ) , • 6H. 

o) 270. 82 g. mm^i sLASgRmm-^^ii 

rfT^ti^ yVc^ (Gd... P bo., MnO, > 

fc. C<D-Nn:/;<:«7-Y Kt^Otb^Bi««24.2in'/ 

[008 5] C©<fc^{cUT»ft:'<n:/;:^*^ b^fc^igj 
4 0 gr<^:03^:^l:^±S^HS!*;^^:^-^ h (HM-2 3) 
6 0 gt©ig^{c*4i 0 0 gira;tr;^^'j-*S. 

:/;KA-4 4) *f#fco C©<!:^®)l!l!ii©^fi». 

1 cc^/tOO. 1 2 7 «-C*ofc. 
Ilifipi4 5 

laSUfvy-t^AeTKiBliBj (Sm (NO, ) , -BH 
, O) 2 30.9 7 5BMn>'<;Uh6*fniBj2 9l.0 3 
giiig^L. ytl>-C. 8 0 0-Cr3B$M«l(sSL-fc«i1- 

(SmCoO, ) *f#fc. t:<D-^a:/x*-f hit^© 
Jt^BSat* 1 6.4ra'/g-C*oft:. 
[008 6] c©<l:5«:0Tmc-in:/;!;*-< hlb^ 
AQzLBMt^mVim^)\^f-tAV (HM-2 3) 

6 0g«h©jg^!BiK:*?:i 0 0 gmr;^^';-*^. 
:^;K A - 4 5 ) {:©i ^<r>msk<im^wa.. 

1 cc^/fJO. 1 1 2 s-db-^ic 

?i»3.'?|3lf5A6*«m» (Eu (NO, ) , • 6H, 
O) 3 54.6 8 g, mm^<'J 'y A 5 2.2 7 gRZ/Wm::i 

>'^';^^6;»K«^^2 9l.0 3 g^fflcn mmmArbtmm 

CCL/T. h^b^ (Eu... Ba... Co 

O, ) *f#/t. c©--ip:^>^5?;>f h-fk^otk^fflSIl* 
1 8.5m'/g-r*-3fc. 

[0 08 7] C©J:^K:L/rff/t'<a:/X:<7-r hifc^ 
3 0g<fcB*^b^tt»^HM*^^7':^-^ b (HM-2 3) 
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1 0 0 g tom^iCAi^ 1 0 0 gM^XX^V 

V-^zfJU (A-4 6) C©«b *©MJ«©J^S 

(i. ccSAiOO. 1 1 9 gr*ofc. 

§lifit>9i «:*$i,>-c?Stt^^bg^^s»>'Sr«Effli±r. -Jor^;^ 
Kb^!^ (La,., Sr... Co... Mn 
O, ) ©*«rffll>r>;;*-:/Jxa=i-hffl;^^i;-jg: 
li. ^-Offe^^Jfe^l <bpI«K:tr. 1.2 5imif>>?© 
10 >'^-*AJgt^©tt:$^•!^>:/;^ (B - 1 ) *^/c. C©<!: 
*©^©Jffl#S«. 1 ci^fcO 0. 1 3 2 gt? 

l:biS5Ca|2 

B^^-lf^l/ttSi©:^ h 'J 'tfM.m'f:)l7'i'^ h ( S i O 
, /Al, O, ©*JUtfc=3 4) ||*6««|2i|gfil© 
^-^CciD^KiStr. JtSJ-y-^-?-;!. (B-2) 
(HSZSM-5). C©<t#©ft!B«©ffl^». 
*A lc<^fc0 0.1 2 8 gt?*Ofc. 

(2) fPflBSi^ 

20 IMi'^y^Jl ( A - 1 ) ~ (A - 4 6 ) afeC/JCibtStJ-^ 
P'Jl' (B - 1 ) (B-2) {COl>r. TfB©S5il^ 
mc J; D ^SRK<b!Bj^W^/^©MlgKfb!BJSftBi7c*tT 

mmmim<DN, ^©e^b^*. :*/;^i'ovh4/-7 
(»i^ft=) 

(1):</X«^ NO 

o. 1 o^m% 

He ^SB 
30 ( 2 ) ^raaS 2 0 0 0 0 ( 1 /H r ) 

(3) jsjSjaffi 3oo°a 4oo'c. soo'cx 

»6 0 0*C 

*SII?r»l~«4tCS^-r. 
[0088] 

[^1] 
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25 26 



1AM 


S 7C ffl 


^fgteJII^ (%) 




400 "C 


SOO^C 


eoo'c 


A- 1 




87.1 


96.9 


88.6 


64.4 




98.4 


95.2 


78.6 


41.5 




95.6 


92.0 


78.0 


32.3 




96.1 


90.3 


45.8 


26.6 


A- 2 




75.0 


89.7 


83.4 


64.4 


ft- 3 




67.4 


75.7 


87.8 


75.0 


A- 4 




96.1 


98.3 


92.5 


72.0 




92.6 


97.7 


90.0 


68.4 


7" n f u y 


100 


99.2 


84.6 


73.8 


trans -2- 7' -r y 


97.3 


94.1 


80.2 


61.5 


A- 5 


7*o/\*y 


82.8 


91.1 


79.1 


63.2 


A- 6 




51.5 


78.1 


85.1 


72.5 


A- 7 


-fxn<y 


63.9 


91.3 


82.8 


72.7 


2-7*^ y 


94.8 


84.4 


61.9 


32.6 


A- 8 


7•^-'^•y 


90.4 


95,6 


86,6 


78.1 


A- 9 


7*0/-? y 


90.9 


92.5 


86.4 


67.6 


A- 10 


7*tiy\*y 


92.3 


94.3 


78.2 


64.0 


A-11 


J/^ oT'^' y 


98.4 


91.1 


87.0 


78,7 


i^uyt/'j 3-/1/ 


99.1 


88.9 


66.4 


50.6 



[0 08 9] [^2] 
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M 7t M 


mm^^m <%) 


300*C 


400»C 


500«C 


600"C 


A-12 


7*a Ay 


94.2 


94.7 


88.0 


71.1 


A-13 




84.3 


95.0 


82.7 


64.7 


A-14 




72.4 


88.1 


92.2 


88.7 




90.5 


98.7 


88.8 


62.8 




95.2 


87.8 


74.0 


41.5 


B- 1 




0 


0 


0 


0 


B- 2 




8.4 


13.7 


21.1 


18.6 


A-15 


7*dA y 


91.0 


84.3 


69.3 


49.1 


A-16 


•ytij'iy 


94.2 


87.5 


55.2 


39.9 


A-17 


•T\3/<y 


90.3 


89.4 


74.8 


54.6 


A-18 


•Xx3j<y 


92.9 


84.8 


54.7 


43.2 


A-19 


7* a f u y 


89.4 


81.2 


68.1 


43.5 


A-20 


"/a/'f y 


91.3 


86.5 


62.8 


36.7 


A-21 


7*a fcf i^y 


71.5 


78.9 


67.3 


42.0 


A-22 


7*0 tf i^y 


92.6 


86.8 


77.2 


63.4 


A- 23 


tri^y 


99.2 


98.4 


87.6 


69.8 


A-24 


7*n i^y 


94.1 


88.5 


70.0 


44.9 


A-25 


7*0 fcTP'y 


99.1 


97.2 


83.7 


65.4 



[0090] 
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30 





M 7t M 


g^«n^$ (%) 


300 


400 *C 


SOO'C 


eoo'c 


A-26 




84.9 


93.5 


85.1 


61.2 




97.2 


93.8 


77.0 


39.4 


1,3--/^ i/'x y 


93.8 


91.1 


76.2 


30.5 




95.2 


88.9 


44.3 


20.8 


A-27 




78.7 


92.4 


86.2 


67.0 


A-28 




75.1 


91.6 


83.3 


62.9 


fl-29 




69.5 


90.2 


81.1 


54.7 


^ V/^' y 


74.8 


93.0 


85.5 


48.6 




77.2 


95.8 


79.4 


23.1 


trans-2-7'-r ^ 


95.3 


82.6 


55.6 


16.0 


A-30 


7*0 Ky 


53.1 


85.2 


81.4 


52.5 


A-31 


T* n /^• y 


52.3 


78.9 


83.5 


60.9 


A-32 


•fa/^y 


71.4 


90.8 


88.3 


64.1 


A-32 




92.3 


74.9 


54.5 


25.3 


A-33 


7* n y 


68.2 


82.0 


79.8 


46.7 


A-34 


7* o /N* y 


74.9 


86.2 


79.7 


48.3 


A-35 


T'o/'f y 


93.1 


90.2 


73.9 


52.6 
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^m^mm (%) 


300 »C 


400 'C 


500«C 


600*C 
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92.0 


91.1 


74.2 


48.9 




93.6 


87.4 


52.7 


20.0 


A-37 
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61.0 


64.4 


36.9 


28.6 


A-38 




73.1 


89.2 


64.5 


33.4 


fl-39 


7" D tr u y 


78.4 


59.9 


23.6 


10.8 


A-40 




57.9 


60.4 


49.8 


22.5 


A-41 




42.7 


53.7 


31.7 


29.2 


A-42 




98.5 


94.8 


78.2 


44.3 


fl-43 


7° a f u y 


99,6 


96.3 


81.1 


49.4 


A-44 


7* a t* > y 


97.1 


93.3 


76.4 


38.6 


A-45 


7* a f y 


95.0 


91.2 


72.6 


34.3 


A-46 




95.7 


91.6 


72.5 


33.0 
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